).
Reactions requiring the synchronous transfer of multiple protons and electrons become energetically viable under mild conditions through the catalytic promotion of proton-coupled electron transfer (PCET) mechanisms that help circumventing high-energy intermediates. 1 Splitting water into its elements, which attracts growing attention as a prospective renewable tool to generate H 2 as an energy carrier, [2] [3] [4] ,N Im } equatorial set, involving the C-terminal histidine residue. A similar 5,5,6 chelate pattern was also suggested for the Cu II complex of the linear H-Gly-Gly-His-OH. 17 No further deprotonation of 2 was detected in potentiometry up to pH 11. Cu-peptides bearing a 4N donor set are known for allowing reversible Cu III/II redox couples at potentials inversely related to the number of deprotonated amidic N donors of the order of:
. 20 Electrochemical characterization of 1 and 2 was carried out by square-wave voltammetry (SWV, see ESI † for experimental). In Fig. 1 SWV plots are shown as a function of pH for 2 (for 1 see Fig. S1 , ESI, † for data see Tables S1  and S2 , ESI †). The E net 21 observed by |I for /I net | of ca. 1 (a landmark for reversibility, see inset of Fig. 1 and Fig. S1 , ESI †) can be directly associated with the formal potential for the Cu III/II oxidation.
22,23
In Fig. 2 the E net (BE1 0 ) data points are plotted against pH generating a Pourbaix diagram for the Cu III/II process of 1 and 2.
The inverse variation of the potential with pH suggests PCET; however, nonlinearity indicates equilibrium species in different protonation states that affect E1 0 .
If we suppose that the PCET process is described by eqn (1),
where Cu III H À3 L corresponds to a Cu III -OH species, the modified Nernst equations, eqn (2) and (3), explain the Pourbaix diagrams. 24 In
where K red is the acid dissociation constant of 1 to 1-H (2) and (3) to the corresponding E net data points yields the dashed lines in Fig. 2 15, 25 Cyclic voltammetry (CV) was performed on 1 and 2 in phosphate buffer (PB) at a glassy carbon working electrode (GCE). Upon increasing the pH to 11, a new electrocatalytic wave occurs (Fig. S2 . 13 The E cat peak potential varies inversely with pH and the I cat peak current becomes substantially larger. The possibility of a deposition process or decomposition of the complex was ruled out by using freshly polished GCE and successive cycling experiments (Fig. S3 , ESI †). Dioxygen evolution was confirmed over multiple cycles under Ar by detecting the O 2 reduction wave 6,10,12 and comparing it with the corresponding wave under air (Fig. S4 , ESI †). The catalytic current changes linearly with the concentration of 1 and 2 (Fig. 3 , Table S3 , ESI †), when scanned at 5 mV s À1 , but drastically drops at higher scan rates (n) (Fig. S5 and S6 , ESI †) indicating that the rate determining step (r.d.s.) is a chemical process involving one complex molecule. Diffusion coefficients for the complexes among catalytic conditions were determined from the Randles-Sevcik equation (see Fig. S7 , ESI †), and thus TOFs (k cat ) of 24 and 53 s À1 could be calculated from the catalyst dependence plots (see Fig. 3 inset) . 26 Controlled potential electrolysis (CPE) was performed at 1.1 V vs. Ag/AgCl with an indium-tin-oxide working electrode (ITO) in a 0.5 mM solution of 2. The concentration of O 2 grew instantly at and E1 0 values from best fit are listed in Table 1 . the start of CPE (Fig. S8, ESI †) . X-Ray photoelectron spectroscopy (XPS) on ITO before and after CPE (Fig. S9 , ESI †) evidenced no Cu deposition ( Fig. S10 and S11, ESI †), and transferring the rinsed ITO to a fresh PB produced no O 2 during CPE. 27 Our observations imply that the catalyst is of molecular nature (note that the role of a supported or colloidal material cannot be ruled out completely) and the introduction of a C-terminal His promotes catalysis in conjunction with the acidity of coordinated water in 2 ox .
Meyer proposed a mechanism for the Cu- respectively. The UV/VIS spectra before and after electrolysis showed B25% (1, l max = 527 nm) and B30% (2, l max = 530 nm) decrease in absorbance. , no catalyst -grey, 0.5 mM CuSO 4 -light blue). Inset: ÀI cat vs.
[Cu] plots for 1 (grey) and 2 (black). TOF values were calculated from slopes as given. 26 
